It is not yet clear how smart home technologies and applications will actually be accepted as part of our everyday lives. In this research, the thoughts of 248 people about smart homes were collected by interviews and with an Internet survey in Europe and Asia. It was found that people have very versatile thoughts about what the term "smart home" means in practice and when smart houses will become part of our daily lives. The Asian answerers can be considered to be slightly more optimistic about the schedule. The majority of the answerers were found to be interested in versatile smart home applications and willing to live in a smart house. The cost can be considered to be their biggest worry and the Asian answerers were found to be more worried about the reliability, practicability, and cost than the answerers from Europe. Also some privacy concerns were found from both the European and the Asian answerers.
Introduction
The growth of the Internet of Things (IOT) means more and more daily things and devices connecting each other and creating a pervasive computing world where they will exchange data and information about the environment, while reacting independently to different events, influencing their surroundings, and creating services with or without human intervention. The IOT has potential applications in all areas of life [1] [2] . Despite the fast development of versatile applications, it is not yet clear which of these will actually be accepted as a part of our daily lives. For example, in a study made in Finland, the IOT and its applications were seen tempting, in principle, but the necessity of the versatile applications was also questioned by the answerers [3] . During the last two decades, user acceptance models to reflect people's willingness to accept new technologies, e.g., smart products [4] , have been developed, tested, refined, extended, and unified. For example, in a study from China, the authors proposed an IOT acceptance model consisting of several factors: the results showed particularly strong support for the effects of perceived usefulness, ease of use, enjoyment, and behavioral control, and also of social influence [5] . Also the results of another study showed that the acceptance of IOT services would be affected by various contradicting factors, such as perceived privacy risks and personal interests. It was also assumed that legislation, data security and transparency of information influence the adaptation [6] . In a yet another study, made in China, it was found that usefulness plays an important role in acceptance of the IOT [7] .
One of the most important IOT application areas are smart houses [8] . Smart home, comprising smart devices and things in the home context, promises enormous possibilities to our future life, e.g., by automation of the home, housework, or household activities. At the same time, smart homes will probably have their own influence to change our living habits. Moreover, as home is not just a physical house for people [9] , in addition to technology development, the needs and thoughts of future smart home inhabitants also need to be studied. For example, a survey focusing on the activities and habits that people do at home that they would not want to be recorded has been conducted, and bedroom has been found to be the most private place [10] . One of the most important challenges in convincing users to adopt this kind of all-around network in their home is the protection of privacy. Concerns over privacy can spread wide, particularly as these wireless systems can track users' actions, behaviour and ongoing preferences. Possible privacy problems, however, are not caused by the technology alone, but primary through activities of people, businesses, and the government [6] [11] . One study exploring the social barriers to smart home diffusion, including how these vary by expertise, life-stage, and location, highlighted the importance of control, security, and cost [12] . The results of another study, analyzing the attitudes of users towards different types of ambient assisted living services, showed that users were not yet (in 2011) very familiar with the vision of smart technology at home and reported hesitancy and aloofness towards using such technologies. Persons with many social contacts and a high interest in technology showed the highest acceptance for electronic services at home. The results for the different applications were insensitive to gender and age [13] . One major reason for the unenthusiastic acceptance might be the fact that current developments in this sector are in many parts focusing on technical feasibility, inspired by technical disciplines, leaving the human factor in these systems fairly under developed. However, at least at the current maturity of technical solutions, the human perspective should be incorporated into technical designs as soon as possible [14] .
The personal thoughts and feelings of people who are potential end users of the IOT and its applications, i.e., "ordinary people", are an important research area. In this research, the thoughts of 248 people from Europe and Asia were collected by interviews and with an Internet survey. The main focus was to find answers to the following questions: 1) Are the answerers already familiar with smart houses and smart home applications? 2) Do the answerers feel that smart home applications would be useful in their lives? 3) Are there any privacy concerns or concerns about the practicability, cost, or reliability of the technology used in these applications?
This paper is organized as follows: The introduction section introduces the topic and the goals of this study. Section 2 presents the performed interviews and the Internet survey, including the information on the answerers and the presented questions. The collected answers and examples from free comments are presented and discussed in Section 3. The last section summarizes the results and presents the conclusions of this paper.
Interviews and Internet Survey
All the data for this research was collected during June-August 2014. In the first part of this research, 95 people were interviewed and Table 1 shows more information about the answerers. People of different age, of both gender and of different occupation were chosen from Europe (50 people, all of them from Finland) and from Asia (45 people, all of them from Hong Kong and mainland China). Personal interviews took place either at the answerers working facility or at a neutral, public place. Some of the interviews were done by private e-mails between the researcher and the answerer. All these interviews thus had more flexibility than an anonymous paper or Internet survey, as both the researcher and the answerer were able to ask for clarification. However, personal interviews are quite time-consuming and thus also a more effective method to gather data was needed.
The second part of this study was an Internet survey, where 153 answers were collected, again from people of different age, of both gender, and of different occupation (also shown in Table 1 ). There were 50 people from Europe (from Finland, Sweden, Portugal, Germany, Italy, Bulgaria, Norway, Russia, Slovenia, United Kingdom, Spain, and France) and 103 from Asia (from mainland China, Hong Kong, Iran, India, Korea, and Afghanistan). 
Results and Discussion
This section introduces and discusses the collected answers. All the examples of the achieved free comments are presented as direct quotes and their text is italicized.
As can be seen from Table 2 , 76% of the Asian and 64% of the European answerers in the interviews were familiar with smart homes. The percentages were 74% (Asian) and 88% (European) in the Internet survey. There is a significant difference between the results from the interviews and the Internet survey in the case of the European answerers. This can be partly explained by the fact that all of the answerers in the interviews were from Finland, whereas in the Internet survey there were answerers from several European countries. Thus, one limitation in the use of the interview results of this study is that people from Finland and China are not representative enough to reflect the attitudes of European people and Asian people, respectively. However, also the fact that the answerers of the Internet survey probably are more familiar with new technologies in general may have affected the results. The percentages of Asian answerers were similar in the interviews and in the Internet survey also with question 1(c), where 82% (interviews) and 86% (Internet survey) of the Asian answerers were Automatic heating and lightning control were the most often mentioned applications and also automatic fridge was mentioned several times. Some of the answerers from Finland mentioned smart or automatic sauna. In free comments, it was stated that modern houses already can have smart hardware installed and thus it should be easy to implement a smart home. However, it was also commented that integration of such smart applications to existing houses may be difficult and expensive. In some comments, the whole concept was questioned and it was, e.g., stated that smart homes are "only things seen in the movies". Many people also commented that although they have heard about smart homes, they do not actually know what the smart homes will be like in real life and what they can expect and demand from the future smart applications at home. Thus, also the results of the acceptance of the whole smart home concept in this study have to be seen as acceptance of what the answerers think the future smart homes will be like and what applications they think smart homes will include.
The smart home applications in this study were chosen to be from versatile areas of everyday life. In Table 3 , it is presented what kind of smart home applications the answerers were interested in. Many people chose more than one application and all of the applications gained some interest. However, in free comments it was, e.g., stated that people are "living just fine without these new applications". These comments are in line with the earlier mentioned results achieved in [3] . As can be seen, a single application cannot be named to be the most popular, although, e.g., temperature & humidity control and smart cleaning can be considered to be interesting ones among all answerers. In the future, it is important to study the opinions and interests of people application by application and also empirical user studies can be valuable. For example, in one study, a simulation of a smart fridge was developed and the people's opinions on smart fridge offering different assistance functions were studied [15] . In our study, the Asian answerers were more interested in different smart home applications than the answerers from Europe. It was also noticed that the European Internet survey answerers were not particularly interested in any of the applications, compared to all other answerers. It is surprising, since 92% of them answered that they would like to live in a smart home.
The answers to question about the major worries related to smart homes can be seen in Table 4 . In general, the Asian people were more worried than the people from Europe; the percentages are higher in all options (individual privacy, reliability of technology, practicability, and cost) and the same result was achieved both in the Internet survey and in the interviews. Also in a previous study about versatile IOT applications, the answerers from Finland were less worried about the individual privacy in the IOT than the answerers from China [16] . Among the Asian answerers, cost can be named as the biggest worry, although also other percentages were quite high. In the European interviews (people from Finland), cost was clearly the main worry. However, among the European answerers of the Internet survey, there is no single major worry. As can be seen from Table 5 , people have very different thoughts about the possible schedule of smart homes coming to everyday use. For example, in the Internet survey, 42% of the answerers thought it would happen during following 5 -10 years and 29% of the Asian and 38% of the European answerers felt that it will take 11 -20 years. In addition, 21% of the Asian and 8% of the European felt it will happen in the near future. In general, the Asian answerers can be considered to be slightly more optimistic about the schedule. None of the answerers felt that this would never happen. Similar major dispersion was also found in the answers of the interviews, also shown in Table 5 . One major reason for these differences may be the found fact that people have very different thoughts about what is meant by smart homes coming to everyday life and even what is meant by smart home. However, this diversity of results is also in line with the diversity of the results of another study (published 2013), where it was inquired what the answerers think will be the possible schedule for the current Internet to grow into the IOT and this kind of all-around network to come to use [16] .
The privacy concerns of future smart technology users are an important research area. For example, in one study, the reputation of the retailer and acceptance of RFID-based information services was investigated. Results showed that people are moderately privacy aware and that their privacy awareness is negatively related to their acceptance of the service. Also, a group of "extreme rejecters" that hold highly negative attitudes and significantly bias group means were found [17] . Also in our study, when the answerers were asked to give a number for their amount of worry about their individual privacy in different scenarios, the whole scale from 1 to 5 was used by the answerers. For our study, we chose 4 different scenarios (5(a) -5(d)) and chose to present the average number of worry for each group (see Table 6 ). In an earlier study about people's worries related to their individual privacy, among different IOT applications, the applications related to personal health were considered the least worrying ones and the applications related to personal finances were found to be the most worrying ones [16] .
It can be seen from Table 6 that about half of all the Asian answerers and 32% of the European answerers would allow a smart home to record people's personal information when they enter the house. The average number of worry in this situation was 3.55 for the Asian and 3.72 for the European answerers. Only 31% of the Asian would allow the house to record their movement around the house, whereas the percentage for European answerers was 60%. There was also a difference in the average value of worry in this question; the average value of worry (between 1 -5) was 3.65 for the Asian and 3.14 for the European answerers. Almost all of the answerers would allow their smart home to record the house health status and the average numbers of worry were also quite low in this case for both Asian and European answerers; 2.35 and 2.22, respectively. Also, 83% of the Asian and 78% of the European answerers would allow their own personal health status to be monitored by their house. The average number of worry for Asian and European answerers was 2.79 and 3.18, respectively. Thus, people were quite willing to let their smart home to record information about their own health and the health of the house but not so willing to let people's personal information or their movement around the house to be recorded.
Conclusions
The personal thoughts and feelings of people who are potential end users of the IOT and its applications, i.e., "ordinary people" offer important information for people working to develop the IOT and its applications, e.g., smart home applications. In this research, the thoughts of people about different aspects of smart homes were collected. It was found that majority of the answerers were somehow familiar with smart homes and also willing to live in a smart house. However, people were found to have different thoughts about what is actually meant by smart homes and they also had different thoughts about the possible schedule of smart homes coming to everyday use. The Asian answerers can be considered to be slightly more optimistic about the schedule than the answerers from Europe. People were found to be interested in versatile smart home applications and cost can be considered to be the biggest worry. In general, the Asian people were more worried about the reliability, practicability, and cost than the people from Europe. Also some concerns about the individual privacy were found both from Europe and Asia, related to a smart home recording the habits, movement, and information of the inhabitants. In future research, it is also important to study the smart home environment application by application, not just the whole wide concept.
